Distinct subcellular localization and substrate specificity of extracellular signal-regulated kinase in B cells upon stimulation with IgM and CD40.
We and others previously observed that IgM and CD40 stimulation in murine B cells resulted in activation of extracellular signal-regulated kinase (ERK), a subfamily of mitogen-activated protein kinase. The present study demonstrated that ERK was rapidly phosphorylated and translocated to the nucleus in murine B cells upon stimulation with CD40, whereas it was preferentially localized within the cytosol after stimulation with IgM, suggesting that signaling through CD40 and IgM differentially regulates ERK subcellular localization. Costimulation with CD40 and IgM (CD40/IgM) resulted in subcellular localization of ERK within the cytosol, supporting the notion that stimulation with IgM delivers the signal responsible for inhibition of ERK nuclear transport. Consistent with these observations, IgM and CD40/IgM stimulation resulted in activation of ribosomal S6 kinase, which is a cytoplasmic substrate for ERK, whereas CD40 stimulation had little effect on its activity. Disruption of the microtubule by colchicine in WEHI231 cells resulted in reduction of ERK activity in IgM signaling, but not in CD40 signaling, compatible with the notion that the microtubule network may hold cytoplasmic ERK activity mediated by IgM stimulation. These results support the notion that ERK could mediate different effector functions in B cells upon stimulation with IgM and CD40.